The Development of  Online Learning Media by Using Moodle for General Chemistry Subject by Febliza, Asyti & Okatariani, Oktariani
                                      Journal of Educational Science and Technology 
 Volume 6 Number 1 April 2020  page 40-47   
          p-ISSN:2460-1497 and e-ISSN: 2477-3840 
         DOI: https://doi.org/10.26858/est.v6i1.12339   
40   
 
 
The Development of Online Learning Media by Using Moodle for  
General Chemistry Subject 
 
Asyti Febliza1, Oktariani2   
1 Chemistry Education, Universitas Islam Riau, Indonesia 
Email: asytifebliza@edu.uir.ac.id  





          This is an open access article distributed under the Creative Commons Attribution License  
         CC-BY-NC-4.0 ©2020 by author (https://creativecommons.org/licenses/by-nc/4.0/ ). 
 
Abstract. This study aims to develop and obtain eligible online learning media by using 
moodle for general chemistry subjects by using moodle. In this study, flash animation and 
simulation were integrated as online media in moodle to attract students’ motivation. The 
topic in this moodle was a colloidal solution. The method of this study was the research 
and development method by using ADDIE model. Online learning media was validated by 
media and chemistry material experts, then the valid media presented to the 24 chemistry 
education students in Universitas Islam Riau to acquire responses toward online learning 
media. The results showed that online learning media is eligible and can be used as online 
learning media in which the average number of expert assessment reached higher than 
80% with valid criteria. In addition, students’ responses toward online learning media by 
using moodle is positive in all aspects (interesting design; color, picture, and video 
preference; creativity and innovation; communication) with the average number of 
percentage more than 84% (good criteria). Overall, based on the results of online learning 
media by using moodle for general chemistry subject can be used as learning media to give 
students experience in online learning. 
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INTRODUCTION 
Technology has shifted education from 
face to face interaction into The virtual 
environment. Online learning is a form of a 
virtual environment. Online learning is a process 
of education through an internet network or the 
intranet with the use of a management system for 
education. Many Universities in advanced 
countries have conducted online learning as a part 
of the education system. Conversely, only a few 
of University in Indonesia apply it. Reporting 
from the Ministry of Education and Culture 
Indonesia on 4 February 2019, Muhammad Nasir 
(Minister of the Education and Culture 
Indonesia) revealed that in the future, University 
in Indonesia should to conduct online learning.  
Furthermore, a survey was conducted by 
Asosiasi Penyelenggara Jasa Internet Indonesia 
(APJII) cooperating with Pusat Kajian 
Komunikasi (Puskakom) Universitas Indonesia 
showed that Internet user in Indonesia reached 
88,1 million in the beginning of the year 2015 
(Kurnia, Santi, & Astuti, 2017). In addition, a 
survey of Wearesocial declared that Internet 
users of Indonesia from January 2016 to January 
2017 increased at about 51% reached 132,7 
million users. Besides that, based on the survey 
result of the Indonesia Ministry of Information 
cooperating with UNICEF was obtained 
information that 79,5% internet and digital media 
users are a teenager (Kurnia et al., 2017). 
Meanwhile, teachers in Indonesia still use a lot of 
80’s learning media and the 20th Century 
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Education system which causes a significant gap 
between teachers and students in the school. 
 Faculty of education and teacher training 
Universitas Islam Riau is a university which 
educate student to be a professional teacher. It 
also has internet access for all academic 
community. However,  Internet utilized has not 
been optimum in teaching and learning process. 
Even though  to provide a prospective teacher 
who are able to compete with others, the learning 
process needs to be renewed leading to 
optimization of internet usage or online learning. 
Furthermore, in Faculty of Education and 
Teacher Training there is no independent e-
learning webpage to help students get experience 
with e-learning. Besides that, lectures have no 
experience and never use e-learning based on 
moodle in their teaching and learning process.  
Therefore, researchers tried to develop online 
learning media by using moodle as Learning 
Mangement System (LMS). 
This study was conducted to develop and 
obtain eligible online learning media for basic 
chemistry subjects by using moodle. Moodle 
(Modular Object-Oriented Dynamic Learning 
Environment) is basically an Open Source e-
learning platform designed to facilitate 
collaboration, based on online learning approach 
and finding (Cahir, J., McNeill, M., Bosanquet, 
A., & Trawoger, 2014; Chourishi, D., Buttan, 
C.K., Claurasia, A & Soni, 2015). In this study, 
flash animation and simulation were integrated as 
online media in moodle to attract students’ 
motivation. Febliza, A., Afdal (2019) argued that 
flash animation increased students’ motivation, 
so that it would affect to students’ learning 
outcomes. Chemistry topic was colloidal 
solution. Besides that, in the moodle website 
students enabled to interact with each other in 
discussion forum and followed evaluation tests 
with random questions. In this study, online 
learning media was validated by media experts, 
chemistry subject experts and users.  
Moodle was choosen as a Learning 
Management System (LMS) in this study because 
it presents an excellent platform for resources and 
communication tools which has some privilage 
features, namely: discussion forum, file 
exchange, email notification, notification 
dashboard, progress review, searching within 
course, dan module page as well as optimized 
architecture compared with other e-learning 
systems (Subramanian, P., Zainuddin, N., 
Alatawi, S., Javabdeh, T. and Hussin, 2014).  
 In addition, Yildiz, Tezer, & Uzunboylu, 
(2018) proposed some benefits of moodle that 
make it the most popular LMS, such as: moodle 
is an open source platform which accessible, 
simple terms, users and administrators can freely 
run, share, and alter it to meet their particular 
commercial or non-commercial needs. Beside 
that, it is no license fee required, user friendly 
with simple interface (HTML 5), Easy to 
customize and can be accessed on any mobile 
device.  
Media moodle can be accessed via 
personal computer, notebook or smartphone 
which connected with internet. It also can 
minimize smartphone abuse by students while the 
ongoing learning process in the classroom, as 
well as familiarize students to learn ICT-based to 
meet the digital era (Puspita Sari & Setiawan, 
2018). 
 Chourishi, D., Buttan, C.K., Claurasia, A 
& Soni (2015) explained about types and access 
mechanism of moodle. After the installation of 
moodle, we can get an administrator account and 
its password. We can create courses by using this 
account, add users to the system, and manage 
other system functions. Moodle uses a role based 
access mechanism, and implements three major 
roles: administrator, teacher, and student. A user 
can be given any of these roles. A user can be a 
student in one course, and a teacher for another. 
A teacher can also be the system administrator. 
An administrator can control and create courses 
or assign teacher role to others or assign 
administrator role to any one else. When a user 
enrolls in a particular course then the student role 
will be given. Moodle provides four types of 
access mechanism for students to join a course. 
The first is the simplest method which no 
authentication requires and allows any user to 
join the course. The second is a guest user mode 
where the user can go through the course, but 
cannot participate in any activity. The third mode 
requires the teacher to enroll each student directly 
one by one in which the teacher has full control 
in adding or removing students. Both enrolment 
and expulsion are done through a simple interface 
that can be accessed through the participant link 
on the homepage. It shows a list of all valid users 
on the system and the list of current students. The 
fourth option uses an enrolment key set by the 
teacher and students must provide this key on 
their first entry to enroll them in the course. If the 
key is valid, the enrolment is complete, and 
further access does not require the key. All these 
operations can be done by choosing the “settings” 
option in moodle course page. 
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Research about online learning media by 
using moodle has been conducted by some 
researchers, but the research just determine the 
effect of online learning for some aspects, such 
as: students’ attitude, motivation, etc and no 
explaination about how to validate online 
learning media before it was used as learning 
media. However, this research was conducted to 
validate online learning with experts justification 
and users response which is not done by other 
reserchers. In addition, research about 
developing online learning media for general 
chemistry subject is rarely conducting by other 
reseachers. The results of their study proposed 
that online learning media by using moodle in a 
scchool can improve students’ learning 
outcomes, increse students’ confidence and 
attitude, facilitate students’ collaboration and 
discussion between other students as well as 
teachers without limited time and space (Afdal, 
2012; Cahir, J., McNeill, M., Bosanquet, A., & 
Trawoger, 2014; Chen, P. C., Lan, T. S., Chiu, S. 
C., & Lan, 2014). In addition, Sampurno, P. J., 
Maulidiyah, R., & Puspitaningrum (2015) 
declared that online learning media by optimize 
such as MOODLE is appropriate learning media 
development to be applied in accordance with the 
demands of the curriculum of 2013. Furhermore, 
Gülch, Al-Ghorani, Quedenfeldt, & Braun (2012) 
obtained result of development of e-learning tolls 
and methods in Digital Photogrammetry and 
Remote Sensing (DRPS) for non experts that the 
overall quality of the developed learning system 
showed a positive impact and high possibility to 
make learners from academia and non-academic 
sector being experts and non- experts to get the 
initial knowledge in DPRS in a modern and 
economic way. 
 Sari, Baedhowi, & Indrawati (2017); 
Yuen, A.H.K; Cheng, M & Chan, (2019); Gülch, 
Al-Ghorani, Quedenfeldt, & Braun (2012)  
conducted literature review from various 
research and found that moodle gives positive 
impact to students and teachers, students satisfied 
in average waiting time for a response, feedback 
quality, material thoroughness, material clarity, 
website user-friendliness, cooperation diversity, 
and material quantity. Moodle encourages 
students to acquire more experiences that can 
improve students’learning outcomes, motivation, 
communication, interest, discipline, and 
confidence.  Besides that, moodle also give 
positive effect to the teacher, because teacher can 
monitor the students better and use it as a learning 
medium at the same time as well as one of the 
ways to improve the effectiveness of learning and 
it also showed students satisfaction according to 
how much time they spent using the Moodle 
application, average waiting time for a response, 
feedback quality, material thoroughness, material 
clarity, website user-friendliness, cooperation 
diversity, and material quantity (Tee, S. S., T. S. 
Mariam, T. Wook, 2013; Yuen, A.H.K; Cheng, 
M & Chan, 2019; Zakaria, E., 2013). 
This study aims to develop and obtain eligible 
online learning media by using moodle for 
general chemistry subjects by using moodle. 
Expert's decisions and user responses are 
considered media validation. The hypothesis of 
this research is ”Is online learning media by using 
media for general chemistry subject eligible. 
 
METHOD 
The subjects of this study were 24 students 
of the chemistry education department in 
Universitas Islam Riau who were respondents to 
obtain information about user responses. 
Determination of the sample using a purposive 
sampling technique based on certain 
considerations. Since this online learning media 
made for basic chemistry subject. 
The method of this study was the research 
and development method by using ADDIE model 
(Thim Mabrey, 2006). ADDIE model consisted 
of 5 steps could be seen in figure 1. 
 
 
Figure 1. ADDIE Model (Thim-Mabrey, 2006) 
 
In the first step (analyze), the researcher 
analyzed the current situation, colloidal solution 
material as well as students’ and teacher's needs. 
Then, online learning media was designed in the 
second step. The media included colloidal 
solution material, animation, experiment 
simulation, and evaluation tests. Animation and 
experiment simulation were used available flash 
files from the internet, then it was modified based 
on lecture needs. In this step, experts executed 
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validation for the content and media. Then, the 
researcher revised the media until experts decide 
the media was valid After that, in the third step 
online learning media was developed and 
implemented in the fourth step to obtain students’ 
responses about online learning media.  
 Research instruments were validation 
sheet for expert and user response questionnaire. 
The validation sheet for material experts 
consisted of three assessment aspects, namely: 
competency, content and evaluation 
compatibility. Each indicator had five Likert 
level scales started from 5 = very compatible until 
1 = very incompatible (Febliza, A., Afdal, 2015). 
In addition, the validation sheet for media experts 
composed of two assessment aspects, namely: 
software engineering and communication. 
Validation sheet was given to two material exerts 
and two media experts. Then, the result of 
validation sheet calculated as an average number 
of two experts and interpreted into eligibility 
criteria showed in table 1 (Riduwan, 2012).  
 
 
Table 1. Eligibility criteria 
Percentage (%) Criteria 
80,00 – 100 
60,00 – 79,99 
50,00 – 59,99 
0 - 49,99 
Valid 
Quite valid  
less Valid 
Not good (changed) 
 
Furthermore, the user response 
questionnaire distributes into students after 
online learning media was used by students. The 
user response questionnaire consisted of four 
assessment aspects, such as communicative, 
creativity and innovation, color, picture, and 
video preference as well as an interesting design. 
This questionnaire provides five scales of grade 
which average was calculated and interpreted 
into response criteria in table 2. During the 
validation process, online learning media was 
revised until experts judged the online learning 
media by using moodle was valid. Then, user 
responses were needed to obtain information 
about the media. 24 students from the chemistry 
education department to be a sample in this step.  
 
 
Table 2. Response criteria 
Percentage (%) Criteria 
80,00 – 100 
60,00 – 79,99 
50,00 – 59,99 




Very not good (changed) 
 
RESULTS DAN DISCUSSION 
Results 
Online learning media containing colloidal 
solution material can be accessed on the website 
of online learning www.asytifebliza. 
milaulas.com. Students can be accessed the 
website after they have an account in the 
registration step. They can join the website as a 
guest user, but they are not able to join the 
classroom and get material from that website.   
Frontpage appearance could be seen in figure 2 
showing the login page, while the dashboard 
appearance of online learning media showed in 
figure 3. In addition, site administration 
appearance can be seen in figure 4. 
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Figure 2. Screen shoot of login page appearance 
 
 
Figure 3. Screen shoot of dashboard appearance 
 
 
Figure 4. Screen shoot of site administration appearance 
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In order to acquire eligibility online 
learning media, assessment from experts was 
needed. Material experts consisted of a chemistry 
lecture and a chemistry teacher who assessed 
colloidal material in online learning media. The 
result of experts validated toward colloidal 
material showed in table 3.  
 
 
Table 3. Material experts validation result 
No Aspects Average Criteria 
1 Content and competency  compatibility 86,67% Valid 
2 Content and material 90,00% Valid 
3 Evaluation 83,33% Valid 
 
Based on table 3, we can see that the 
average percentages of content and material 
reach a peak to 90%, it showed that content and 
material aspect were clear. In general, material 
expert judgment were more over 80% with valid 
criteria. Thus, material for colloidal solution 
topic in online learning media could be used as 
eligible material. 
Turning to media experts validation, 
online learning media was validated by two 
experts. The average result of online learning 
media by using moodle presented in table 4.   
 
 
Table 4. Media experts validation result 
No Aspects Average Criteria 
1 Software engineering 98,00% Valid 
2 Communication 91,43% Valid 
 
Result showed in table 4 described that the 
average number of software engineering was the 
highest number at about 98%. It presented that 
moodle was the good software engineering. 
Commonly, media experts validation result was 
higher that 91%, this figure gave information that 
online learning media was valid.   
After experts validation step, the next step 
was online learning media implementation to 
acquire users response. Users were 24 chemistry 
education department students. Before their join 
into classroom, they should to register first. After 
that they could join to the class and access all 
information in the online learning website. 
During the learning process, students enable to 
discuss each other with their friends or lecture. 
They  were allowed to watch video, flash 
simulation and animation as well as evaluation 
question.  
Furthermore, after they explored all 
contents and features in online learning media by 
using moodle, they were given response 
questionnaire. The result of students’ response 









84 84,5 85 85,5 86 86,5
Communicative
Creativity and innovation
color, picture and video preference
Interested design
Febliza, Oktariani.  The Development of Online Learning... | 46 
 
The graph showed students’ responses generally were good in which the average number of 
percentage was higher than 84% with good criteria. it indicated that students give positive responses 
toward online learning media by using moodle as platform. The highest number of response was 
interested design reached 86,25%. Even though interested design became the highest number of 
response, the precentage of other aspects had almost the same figure with the gap at less than 2%. This 
result is similar to Yildiz et al (2018) founded that students showed positive responses related to Moodle 
LMS in an educational online learning environment. 
 
Discussion 
The results of this study showed that both 
experts decided online learning media by using 
moodle for basic chemistry subject was valid. In 
term of basic chemistry material, it was 
campatible with learning objective which has 
been determined. It was caused, resercher can 
adjusted and uploded many kinds of media in 
online media. Furthermore, evaluation site 
presented randomized question, so that each 
students got different questions in evaluation. 
Beside that, student was able to check the 
question which has they done or not. This 
findings are match with research which was done 
by  Gülch, Al-Ghorani, Quedenfeldt, & Braun 
(2012). They found that moodle is easy to use and 
to customize and also provides dedicated built-in 
features for learning (Gülch, Al-Ghorani, 
Quedenfeldt, & Braun, 2012).   
 The results of media experts validation 
declared that software engineering and 
communication aspects of moodle were valid 
with the average figure reached higher than 91%. 
It was caused moodle is an open source platform 
which accessible, simple terms, users and 
administrators can freely run, share, and alter it to 
meet their particular commercial or non-
commercial needs. Beside that, it is no license fee 
required, user friendly with some privilage 
features, namely: discussion forum, file 
exchange, email notification, notification 
dashboard, progress review, searching within 
course, dan module page as well as optimized 
architecture compared with other e-learning 
systems (Yildiz, Tezer, & Uzunboylu, 2018; 
Subramanian, P., Zainuddin, N., Alatawi, S., 
Javabdeh, T. and Hussin, 2014 ).  
 According to students’ responses results, 
interested design reached a peak number of all 
aspects at about 86,25%. It was ”good” criteria. 
In addition, three other aspects were lower 
slightly, although they were still in ”good” 
criteria. This finding was match with reseach 
done by Tee, S. S., T. S. Mariam, T. Wook 
(2013); Yuen, A.H.K; Cheng, M & Chan (2019; 
Zakaria, E (2013) proposed their study that 
students showed their satisfaction according to 
moodle used as online learning media for 
learning. 
This result can be reference by others 
chemistry lecturer who want to develop online 
learning media for general chemistry subject. In 
addition this online learning media can be used 
by students to study general chemistry easily in 
any time and any place as well as become the first 
online learning media integrated flash simulation 
in Faculty of Education and Teacher Training 
Universitas islam Riau. 
 
CONCLUSION AND SUGGESTIONS 
The results showed that online learning 
media is eligible and can be used as online 
learning media in which both experts decided 
online learning media by using moodle for basic 
chemistry subject was valid. In addition, 
students’ response toward online learning media 
by using moodle are positive in all aspects 
(interested design; color, picture and video 
preference; creativity and innovation; 
communication) with the average number of 
percentage stand in good criteria. So that, online 
learning media by using moodle for general 
chemistry subject can be used as learning media 
to give students experience in online learning. 
Others researcher can be developed similar media 
towards others subject.  
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